Lead (II)-dithiothreitol equilibria and their potential influence on lead inhibition of 5-aminolevulinic acid dehydratase in in vitro assays.
Dithiothreitol (threo-2,3-dihydroxy-1,4-dithiobutane = DTT) has recently been used to activate 5-aminolevulinic acid dehydratase in kinetic studies for the inhibition of this zinc enzyme by lead. Since the DTT molecule contains donor groups capable of forming metal ion complexes, its presence in the experimental medium used for this kind of assay may largely influence the concentration of lead available for the active sites of the enzyme. Before any quantitative investigation of this phenomenon can be contemplated, all possible complexes formed by lead with DTT must first be identified and their stabilities determined. Accordingly, formation equilibria of DTT complexes with lead(II) have been investigated under physiological conditions (37 degrees C, NaCl, 0.15 mol. dm-3 using glass electrode potentiometry. Corresponding stability constants were refined with MINIQUAD and ESTA computer programs. DTT log protonation constants have been found equal to 9.811 +/- 0.002 and 18.672 +/- 0.002. The following lead-dithiothreitol complexes have been characterized: ML (12.243 +/- 0.063), MLH-1 (2.391 +/- 0.061), M2LH-1 (13.285 +/- 0.059), and M4L3 (51.668 +/- 0.157). Appropriate computer simulations show that the interactions of the two reactants are indeed most significant under the pH and concentration conditions used in the above mentioned biological investigations. In particular, the influence of lead(II)-DTT equilibria on the free concentration of lead available for the active sites of the enzyme is described.